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DEVICE FOR ESTABLISHING AN IMBRICATED STREAM OF FLAT 

ARTICLES 



Field of the invention 

The invention is situated in the field of piece good conveyance and is related to a 
5 device which serves for establishing an imbricated stream of flat articles, in particular 
of printed products such as, e.g., newspapers magazines or brochures. 

Background of the invention 

10 In the printing industry, intermediate or partial products or also virtually finished 
products are subjected to various further processing steps. In certain devices intended 
for such further processing steps, for example, in cutting devices, it is advantageous 
to process such products lying on top of one another in groups. Imbricated streams 
accruing from such further processing steps are then streams of imbricated stacks, in 

15 which streams every scale is a stacked product group of, for example, two products. 
If, for example, the products of such a stream of imbricated stacks are to be counted, 
addressed or stacked and packaged independent of the group size, the stream of im- 
bricated stacks has to be transformed into a stream of imbricated single products, i.e., 
into an imbricated stream, in which every scale consists of one product only. For 

20 other processing steps it may also be necessary to transform a simple imbricated 
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stream into a stream of imbricated stacks or to make the spacings in a simple imbri- 
cated stream more uniform. 

A device for extending printed product pairs being supplied in an imbricated stream 
5 (stream of imbricated stacks) is known from EP 0 075 121 Bl. The stream of product 
pairs in which the pairs are transported on a coveyor belt at a first speed and in a 
formation in which in the manner of roof tiles the leading edge of each pair is lying 
on top of the preceding pair, is transformed into a stream of imbricated individual 
products being transported, for example, at double the first speed (second speed). For 
10 this purpose, the stream of imbricated stacks is accelerated to the second speed and is 
conveyed past a retarding device, which comprises a belt moving at the first speed 
and being arranged to hold back the upper product of each product pair, while the 
lower product of the pair is conveyed onwards at the second speed. The upper prod- 
uct is released by the retarding device as soon as a following product pair reaches it. 

15 

The spacing between the scales (single products) of a such established imbricated 
stream is dependent on the ratio of first and second speed and on the scale spacing in 
the stream of imbricated stacks being supplied to the transformation. If the scale 
spacing in the supplied stream of product pairs is irregular, then this is also the case 
20 in the imbricated stream being established by the transformation. 

A device for making an imbricated stream more regular is known from EP 0 254 851 
Bl. According to this publication, a stream of imbricated products is transported into 
a stretch constituting a kink in the transport path and not being equipped with active 
25 conveying means. Along this stretch the products are stopped by a stop being ar- 
ranged immediately upstream of the kink. Driving pins arranged on driving wheels 
deviate the leading zone of every stopped product at a predefined cadence out of the 
action range of the stop, press it against a belt conveyor aligned in the new conveying 
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direction and guide it into a clamping gap between this belt conveyor and a transport 
roller engaging the upper side of the product such transporting the product onwards. 

The regularizing effect of the device in accordance with EP-254851 is limited; sub- 
5 stantial irregularities cannot be equalized. If after the release of a product by the stop, 
there isn't another product lined up at the stop within one cycle, there will be a too 
large distance between the late scale and the preceding one. If several products accu- 
mulate at the stop they will usually be conveyed onwards together, because they are 
driven forward from above by the driving pins and from below by the belt conveyor. 
10 Narrowing the gap formed by the stop is supposed to prevent simultaneous release of 
two products. However, this only works for mechanically robust products. Separating 
single products from product pairs or from a product stack is possible only with diffi- 
culty or not at all. 

15 The operating principle of the device according to EP254851 calls for both actively 
driven driving pins and transport rollers as well as for a kink in the conveying direc- 
tion. Therefore it requires a relatively complicated mechanical construction. 

Brief description of the invention 

20 

The object of the present invention is to create a device of the kind mentioned above, 
with which device it is to be possible in a very simple manner to create an imbricated 
stream of individual flat articles from a stream of imbricated article pairs or generally 
from a stream of imbricated article stacks (stream of imbricated stacks) or from a 
25 stack of articles. In the same manner, the device is to be suitable for creating a further 
stream of imbricated stacks from a first stream of stacks or from a stack, wherein in 
the created stream all stacks have predefined, equal heights or comprise the same 
number of articles respectively. The device according to the invention is to make very 
few demands on the regularity of the article stream supplied to it, i.e. it is to be capa- 



P214IUS 



02.02.04 



-4- 



ble of processing, without any problems, larger gaps occurring in the supplied stream, 
individual articles being conveyed within such gaps and larger stacks of articles. 

In accordance with the invention, the flat articles are conveyed in a preferentially 
5 straight conveying direction, lying loosely on a conveying surface with their leading 
edges arranged on top of the stream. For establishing the imbricated stream, use is 
made of a dancing roller and a stopping means, which both act on the upper side of 
the imbricated stream. The dancing roller is positioned downstream of the stopping 
means and senses the established imbricated stream. The stopping means together 

10 with the conveying surface forms a passage gap, the width of which (distance be- 
tween the stopping means and the conveying surface) is controlled by the dancing 
roller in that the dancing roller and the stopping means are coupled together, prefere- 
ably mechanically, e.g., by being rigidly connected to each other. The width of the 
passage gap therefore varies with the thickness profile of the established imbricated 

15 stream and lets an article, which is stopped behind the stopping means, pass as soon 
as the dancing roller is lifted by the leading edge of the preceding article. 

Therein, it is of no significance, whether the preceding article is a scale within a con- 
tinuous imbricated stream or forms, together with other articles, the beginning of an 

20 imbricated stream (for example, following a gap in the supplied stream), and it is of 
no significance, whether the sensed, leading edge is the edge of an individual article 
or of a stack of articles (e.g., of a pair of articles). Within broad limits it is also of no 
significance how many articles are stopped behind the stopping means. The passage 
gap allows an article or a stack of articles to pass, when the thickness of the article or 

25 of the stack of articles is no greater than the thickness of the leading edge of the pre- 
ceding article or stack. 

The effects of the invention are achieved with the most simple mechanical means. 
For this purpose, for example, solely a kinematically simple, mechanical coupling 
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between the dancing roller and the stopping means is required. No additional active 
driving means are necessary, no control systems, sensors or actuators. The conveying 
surface does not require a change of direction (kink) nor an intermediate stretch 
without active conveyance. 

5 

In a preferred embodiment of the invention, the conveying surface comprises a con- 
veyor belt with openings, which, upstream of the stopping means, co-operates with a 
suction device in such a manner, that an article to be conveyed through the passage 
gap by the conveyor belt is sucked against the conveyor belt. The suction device is, 

10 relative to the conveying direction, arranged and/or if so required controlled in such a 
manner, that the suction effect on an article lying against the stopping means only 
becomes relevant, when the leading edge of the preceding article has reached the 
dancing roller and as a result of this the stopping means is lifted to allow the passage 
of the article lying against the stopping means. As the suction effect acts on the trail- 

15 ing zone of the article to be moved through the passage gap, this article is pushed 
forward from underneath further articles lying on top of it without problems. This 
effect furthers effectiveness and reliability of the device in accordance with the in- 
vention. Preferably, the suction device operates without being controlled by active 
control means. 

20 

As still remains to be demonstrated, the device, the essential components of which 
are the dancing roller and the stopping means being controlled by the dancing roller 
and co-operating with a conveying surface, is very easily adjustable for different 
scale spacings in the imbricated stream to be produced and for different article for- 
25 mats and article thicknesses. 

The scale spacing in the imbricated stream to be established is solely dependent on 
the distance (in the direction of conveyance) between the dancing roller and the stop- 
ping means. Because the release of an article is triggered by the preceding article, the 



P2141US 



02.02.04 



scale spacing in the established imbricated stream is essentially independent of 
spacings, spacing accuracies and speed of the articles in the supplied stream, as long 
as at least one article is conveyed to the stopping means, before the preceding article 
reaches the dancing roller. The scale spacing in the imbricated stream to be estab- 
5 lished may have to be adapted to the conveying force (friction between the conveying 
surface and the articles) and to the friction between the articles themselves. 

The invention also allows buffering or stacking of articles upstream of the stopping 
means. This is advantageous in particular, when the supplied imbricated stream com- 

10 prises large spacings or even gaps. If ahead of a gap in the supplied stream there is a 
sufficient number of articles lined up at the stopping means, the gap has no effect on 
the established imbricated stream. If the gap is larger, there will be a gap also in the 
established imbricated stream. However, it will be possible without problem and 
without further measures to recommence establishing the imbricated stream from the 

15 articles being supplied after the gap. 

Further preferred embodiments of the method and of the device in accordance with 
the invention are defined in the dependent claims. 

20 Brief description of the drawings 

In the following, the invention is explained in more detail on the basis of preferred 
embodiments, which are illustrated in the attached Figures, wherein: 

25 Fig. 1 is a very schematic side view of a first, exemplary embodiment of 

the device according to the invention; 
Fig. 2 shows, in a larger scale, a preferred embodiment of the stopping 

means of the device in accordance with the invention; 
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Figs. 3 to 5 show successive stages of the method according to the invention 

during the establishment of the beginning of an imbricated stream; 
Figs. 6 and 7 show in more detail a further preferred embodiment of the device in 
accordance with the invention (Fig. 6: side view; Fig. 7: front 
5 view). 

In all Figs, same components are identified with the same reference numbers. 

Detailed description of the invention 

10 

Figure 1 is a very schematic representation of an exemplary embodiment of the de- 
vice according to the invention. As already mentioned further above, the device com- 
prises as its most important elements a dancing roller 1 and a stopping means 2. 
These are arranged on a frame 1 1 . Relative to a conveying surface 3 (e.g., a conveyor 

1 5 belt) driven in a conveying direction F 5 the frame 1 1 is positioned in such a manner, 
that the dancing roller 1 and the stopping means 2 face towards the conveying surface 
3 and that the dancing roller 1 is arranged downstream of the stopping means 2. 
Dancing roller 1 and stopping means 2 are rigidly coupled together by the frame 1 1, 
but, if so required, may be adjustable relative to each other. The dancing roller 1 is 

20 freely rotating. 

A support 5 supports the frame 1 1 to be movable to a limited extent and essentially 
vertically towards the conveying surface 3 and away from it (double arrow W). For 
this purpose, the support 5, for example, comprises a guide block 51 with, for exam- 
25 pie, two (one visible) through bores 54. Pins 52 being fixed on the frame 1 1 extend 
through the bores (parallel guiding) and are held in place by nuts 55. Slightly pre- 
tensioned coil springs 53 are arranged around the pins 52, between the guiding block 
5 1 and the frame 1 1 . They drive the frame 1 1 away from the support 5 towards the 
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conveying surface 3, into a lowest position predetermined by the position of the nuts 
on the pins. 

While the dancing roller 1 rolls on the articles 4 being transported on the conveying 
5 surface 3, it is pressed lightly against the articles 4 by the coil springs 53 and is dis- 
placed vertically to the conveying surface 3 by the articles, wherein the displacement 
movement (double arrow W) of the dancing roller is dampened by the coil springs 
53. The stopping means 2 follows the displacement of the dancing roller 1, thereby 
keeping the width of the passage gap between the conveying surface 3 and the stop- 

10 ping means 2 matched to the thickness of the imbricated stream being conveyed un- 
derneath the dancing roller 1 , and, by the sensing of every leading edge, opening the 
passage gap in a step-like manner for releasing succeeding articles. Therefore, the 
scale spacing in the imbricated stream established downstream of dancing roller 1 
and stopping means 2 corresponds to the distance D (in the conveying direction) 

1 5 between the sensing point T of the dancing roller 1 and the blocking point S of the 
stopping means 2. 

The conveying surface 3 is designed, for example, as a conveyor belt 3 1 , which is 
preferably equipped with openings 31.3 rendering it air permeable. In addition, the 
20 device comprises a suction device 32 being designed for locally reducing the pressure 
on the lower side of the conveyor belt 3 1 . The reduced pressure sucks an article 4 
lying in the corresponding place on the conveyor belt 31 against the conveyor belt 31, 
such locally increasing the friction between the article and the conveyor belt 31, i.e. 
the conveying force acting on the article. 

25 

The suction device 32 or a chamber of reduced pressure belonging to the suction de- 
vice and being arranged adjacent to the conveyor belt 31 respectively, is positioned 
relative to the conveying direction F in such a manner, that its effect begins at a point 
A.l situated upstream of the dancing roller 1 and the stopping means 2, wherein 
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point A.l is distanced from the sensing point T by at least the format length L of the 
processed articles (extension of the articles in conveying direction F) and from the 
blocking point S by at the most this format length L (L+D from the sensing point T). 
The suction effect ends at a point A.2 downstream of A.l, wherein the distance (in 
5 conveying direction F) between A.l and A.2 is advantageously at least as great as the 
distance D. A suction device as described has the effect, that the conveying force 
acting on a lowest article being lined up behind the stopping means 2 is only then 
significantly increased, when the preceding article has reached the dancing roller 1 
and has actuated it. Because there is usually an empty space 33 between the trailing 
10 portions of the articles and the conveyor belt 31, the suction effect on a succeeding 
article remains correspondingly smaller. 

The device in accordance with the invention is advantageously adjustable as indi- 
cated in Fig. 1 with double arrows E.l, E.2, E.3 and E.4 in order to be able to process 
15 different articles 4. The optimum adjustments have to be determined experimentally 
for each type of article to be processed. Suitable adjustments are dependent in par- 
ticular on the scale spacing and on the number of articles per scale in the imbricated 
stream to be established, on the format and thickness of the articles to be processed 
and on the compressibility of the articles in the direction of their thickness. 

20 

The distance between the sensing point T of the dancing roller 1 and the conveying 
surface 3 is adjustable relative to the distance between the blocking point S of the 
stopping means 2 and the conveying surface 3 (double arrow E.l). This distance dif- 
ference (height offset H.2, refer to Fig. 3) is adjusted to approximately the thickness 
25 of the scales (thickness of an article to be processed or if so applicable of a group of 
articles) of the imbricated stream to be established. The adjustability E.l is imple- 
mented, for example, by supporting the dancing roller 1 by a supporting arm 12, 
wherein one end of the supporting arm 12 is connected to frame 11 in a pivoting 
manner perpendicular to the conveying direction F and around an axis 13 oriented 
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parallel to the conveying surface 3. In addition, the pivoting position of the support- 
ing arm 12 and with it the position of the dancing roller 1 relative to the frame 1 1 or 
to the stopping means 2 respectively is adjustable with a setting screw 14 being piv- 
otally connected with the other end of the supporting arm 12. 

5 

As already mentioned further above, the distance D between the sensing point T and 
the blocking point S corresponds to the scale spacing in the established imbricated 
stream. This scale spacing is therefore adjustable by adjusting (double arrow E.2) the 
distance (in conveying direction F) between the dancing roller 1 and the stopping 
10 means 2. Such adjustment is, for example, implemented by arranging the shaft of the 
dancing roller 1 displaceably in a slot-shaped opening 12.1 of the supporting arm 12 
and by supplying suitable fixing means for fixing it a required position. 

The length of the pins 52 between the frame 1 1 and the upper edge of the bores 54, or 
15 the position of the nuts 55 on the pins respectively determines the minimum distance 
between the sensing point T, or the blocking point S respectively and the conveying 
surface. This minimum distance is adjustable by turning the nuts 55 (double arrow 
E.3). Advantageously, the minimum distance (H.l, refer to Fig. 3) of the dancing 
roller 1 from the conveying surface 3 is adjusted to be greater than zero and smaller 
20 than the thickness of the leading edges of the scales (articles or article stacks) of an 
imbricated stream to be established. By this the dancing roller 1 is prevented from 
rolling on the conveying surface 3, when no articles are being transported. 

For adapting the device to different formats of articles to be processed, the dancing 
25 roller 1 and the stopping means 2 are displaceable in conveying direction F (double 
arrow E.4) in such a manner, that the distance between the dancing roller 1 and the 
effective range of the suction device 32 is adapted to the format length L. For this 
purpose, the support 5, for example, is arranged to be displaceable along rails 56 ori- 
ented parallel to the conveying direction F and to be locked in a required position. 
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Figure 2 shows in a larger scale than Fig. 1 the stopping means 2, which preferably 
comprises on its upstream side two essentially plane surface sections 21 and 22 being 
oriented transverse to the conveying direction F. The first section 21 further away 
5 from the conveying surface 3 forms together with the conveying surface 3 an angle 
being open towards the upstream side and having a size of approx. 75 to 80 degrees. 
The second section 22 being situated closer to the conveying surface forms an angle 
of approx. 45 to 60 degrees. The stopping means 2, for example, is a simple or rein- 
forced piece of sheet metal. However, it may also be a block comprising the above 
10 mentioned surface sections. As depicted in Fig 2, the stopping means 2 may further 
comprise a flexible braking tongue 23, which extends from the blocking point S to- 
wards the conveying surface 3 and has a braking effect on the articles 4 to be proc- 
essed. The braking tongue 23, for example consists of a plastic material. The braking 
tongue 23 proves to be advantageous in particular for processing thin articles. 

15 

Figures 3 to 5 depict successive phases during the beginning of the establishment of 
an imbricated stream using the device in accordance with the invention (e.g. after a 
gap in the supply stream or on start-up). Of the device only the dancing roller 1 and 
the stopping means 2 (the two being rigidly coupled together) are shown. Further 
20 shown is the conveying surface 3 which co-operating with the device. 

Figure 3 illustrates a rest position of the device, in which the distance between the 
sensing point T and the conveying surface 3 is the minimum distance H.l and the 
distance of the blocking point S from the conveying surface 3 is the minimum dis- 
25 tance H.l plus the height offset H.2. This means that a first article is able to be trans- 
ported through the passage gap. 

Figure 4 represents the device immediately after the dancing roller 1 has sensed the 
leading edge of a first article. By this, the dancing roller 1 and with it the stopping 
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means 2 are raised by the thickness of the leading edge of this article and thus a fur- 
ther article 4 is able to be transported through the passage gap. Figure 5 in analogy 
illustrates the release of a third article 4 by the sensing of the leading edge of the sec- 
ond article. 

5 

Figures 6 and 7 show a further, exemplary embodiment of the device according to 
the invention in more detail than Fig. 1 (Fig. 6: viewed perpendicular to the convey- 
ing direction; Fig. 7: viewed parallel to and opposing the conveying direction). The 
shown device comprises partly the same elements as the device of Fig. 1 . These ele- 
10 ments are not further described. 

In addition, the device according to Figs. 6 and 7 comprises a pair of bending rollers 
7 being arranged on both sides of the frame 11, of the dancing roller 1 and of the 
stopping means 2. The bending rollers 7 serve for bending articles 4 around a bend- 

15 ing axis oriented essentially parallel to the conveying direction F in order to increas- 
ing their stiffness in conveying direction F. Such increased stiffness prevents buck- 
ling, banking up or crumpling of the articles in conveying direction F. By this meas- 
ure, problems on banking articles behind the stopping means 2 and on pushing them 
through the passage gap are greatly reduced. Co-operating with the bending rollers 7 

20 if so required are lateral sections of the conveying surface being essentially bent 
around a bending axis oriented parallel to the conveying direction F or a correspond- 
ingly stepped conveying surface. This is implemented, for example, by two lateral 
conveyor belts 31.1 and a central conveyor belt 31.2, wherein the three conveyor 
belts run parallel and the two lateral conveyor belts are arranged somewhat lower 

25 than the central conveyor belt and wherein the central conveyor belt 31.2 comprises 
the openings 31.3. 

The bending rollers 7 are located at a distance from the lateral parts of the conveying 
surface. They determine the minimum bending of the articles, the lateral parts of the 
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conveying surface determine the maximum bending. The point of action of the 
bending rollers 7 is situated (relative to the conveying direction F) in the region of the 
stopping means 2. 

5 The bending rollers 7 are supported freely rotating in swivelling levers 71, which for 
their part are supported capable of swivelling on the support 5. A lowest swivelling 
position of the swivelling levers 71 is adjustable with adjusting screws 72 (double 
arrow E.5) and the swivelling levers are capable of being swivelled upwards from 
this lowest position at least to a limited extent. For processing products with differing 
10 widths it may be advantageous to arrange the bending rollers 7 to be displaceable 
transverse to the conveying direction F. 

Other than in the device of Fig. 1, in the device of Figs. 6 and 7, the adjustability 
(E.3) of the minimum height, is implemented with a transverse beam 60, which con- 
15 nects the upper ends of the two pins 52 and the distance of which from the support 5 
is adjusted with an adjusting screw 61. 

As already implied further above, the articles 4 may be supplied form a stack behind 
the stopping means 2, which, if so required, is able to equalize gaps occurring in the 

20 supply stream in the manner of a buffer. In order to prevent problems caused by the 
fact that articles following such gaps need to be positioned top of articles still present 
behind the stopping means 2, it is advantageous to arrange the beginning of the con- 
veying surface 3 as close as possible behind the stopping means 2 and to provide a 
supply belt 8 for supplying the articles, the supply belt being arranged above the con- 

25 veying surface 3. 

In principle it is possible also to supply the device manually with articles, i.e. to 
manually place relatively high stacks behind the stopping device, from which stack 
the device produces an imbricated stream. 
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With the device according to the invention it is possible to process an imbricated 
stream, an interrupted imbricated stream, an stream of imbricated stacks or individual 
articles or stacks to form a more or less regular imbricated stream or a stream of im- 
5 bricated stacks. 

In the embodiments of the device in accordance with the invention represented and 
described above, the conveying surface 3 is essentially horizontal and the articles lie 
on the conveying surface essentially loosely. However, the device according to the 

10 invention may also be operated without any significant limitations when the convey- 
ing surface is inclined. In particular, the conveying surface may be vertical perpen- 
dicular to the conveying direction, the articles being pressed against it with suitable 
means. The direction of conveyance is preferably essentially horizontal, but it may 
also be inclined. For the mentioned embodiments, which differ from the illustrated 

15 embodiments by their spatial arrangement, terms such as "horizontal", "vertical", 
"top", "bottom", etc., utilised in the text are to be correspondingly adapted. 



